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COMPOSITION COMPRISING p -HYDROXY- p-METHYLBUTYR I C ACID 
AND AT LEAST ONE AMINO ACID AND METHODS OF USE 

TECHNICAL FIELD OF THE INVENTION 
5 The present invention relates to a composition 

comprising p- hydroxy- P-methylbutyric acid and at least 
one amino acid, and methods of using the compositions to 
treat disease-associated wasting of an animal, to 
decrease the serum-level of triglycerides of an animal, 
10 to decrease the serum viral load of an animal., to 

redistribute fat in an animal, to increase the lean 
tissue mass of an animal without substantially decreasing 
the fat mass of the animal, and to increase the HDL 
cholesterol -level of an animal. 

15 

BACKGROUND OF THE INVENTION 
The only product of leucine metabolism is 
ketoisocaproate (KIC) . A minor product of KIC metabolism 
is P-hydroxy-p-methylbutyric acid (HMB) . 

20 HMB has been found to be useful within the context 

of a variety of applications. Specifically, in U.S. 
Patent No. 5,360,613 (Nissen) , HMB is described as useful 
for reducing blood levels of total cholesterol and low- 
density lipoprotein cholesterol. In U.S. Patent No. 

25 5,348,979 (Nissen et al . ) , HMB is described as useful for 
promoting nitrogen retention in humans. U.S. Patent No. 
5,028,440 (Nissen) discusses the usefulness of HMB to 
increase lean tissue development in meat -producing 
animals. Also, in U.S. Patent No. 4,992,470 (Nissen), 

30 HMB is described as effective in enhancing the immune 
response of mammals. 

While HMB has been previously described as useful 
for increasing the development of lean tissue mass in 
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some animals, while decreasing the mass of fat, there has 
been no teaching or suggestion in the art that HMB is 
useful for increasing the lean tissue mass of an animal 
without decreasing the fat mass. Yet, under certain 
5 circumstances, it is desirable to increase the lean 

tissue mass of an animal without decreasing the fat mass 
of the animal. For example, one such circumstance is 
when an animal suffers from body tissue wasting as the 
result of disease, such as that associated with acquired 
10 immune deficiency syndrome (AIDS) . Body tissue wasting 
can negatively impact the prognosis of humans with AIDS 
and can even hasten their disease-associated 
deterioration. 

One method directed to body tissue wasting is 
15 described in U.S. Patent No. 5,756,469 (Beale) . The 
Beale patent discloses the use of a composition 
comprising pyruvate and/or a derivative thereof (e.g., 
pyruvyl amino acids) and a Cortisol blocker to increase 
lean body mass of muscle tissue in a mammal and suggests 
20 that such a composition would be useful in the treatment 
of catabolic conditions associated with diseases such as 
cancer and AIDS. However, the Beale patent only 
evidences the efficacy of such a composition in 
increasing lean body tissue (by 15% as compared to 
25 control rats) in treated healthy rats, which gained 20% 

less fat than the control rats. As one of ordinary skill 
in the art would readily appreciate, the fact that a 
given composition is efficacious in a healthy organism 
does not necessarily mean that the same composition will 
30 be efficacious in a diseased organism suffering from a 
catabolic condition. In this regard, the Beale patent 
neither teaches nor suggests how a composition comprising 
HMB and at least one amino acid could be used to treat 
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disease-associated wasting. Nor does the Beale patent 
teach or suggest how a composition comprising HMB and at 
least one amino acid could be used to increase the lean 
tissue mass of an animal without substantially decreasing 
5 the fat mass of the animal. Furthermore, the use of 

pyruvyl amino acids in the composition is disadvantageous 
because pyruvyl amino acids are costly and difficult to 
manufacture . 

In view of the foregoing, there remains a need for a 

10 proven and cost-effective composition to treat disease- 
associated wasting. There also remains a need for a 
composition to decrease the serum-level of triglycerides 
of an animal, decrease the serum viral load of an animal, 
redistribute fat in an animal, increase the lean tissue 

15 mass of an animal without substantially decreasing the 
fat mass of the animal, and to increase the HDL 
cholesterol -level of an animal. The present invention 
provides such a composition as well as methods of using 
such a composition to treat disease-associated wasting, 

20 decrease the serum- level of triglycerides of an animal, 
decrease the serum viral load of an animal, redistribute 
fat in an animal, increase the lean tissue mass of an 
animal without substantially decreasing the fat mass of 
the animal, and increase the HDL cholesterol - level of an 

25 animal . 



BRIEF SUMMARY OF THE INVENTION 
The present invention provides a composition 
30 comprising HMB and at least one amino acid. The present 
invention also provides a method for the treatment of 
disease-associated wasting of an animal, a method for 
decreasing the serum- level of triglycerides of an animal, 
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a method for decreasing the serum viral load of an 
animal, a method for redistributing fat in an animal 
having a visceral region and a subcutaneous region, a 
method for increasing the lean tissue mass of an animal 
5 without substantially decreasing the fat mass of the 

animal, and a method for increasing the HDL cholesterol- 
level of an animal. All methods comprise administering to 
the animal a composition comprising HMB and at least one 
amino acid. 

10 

DETAILED DESCRIPTION OF THE INVENTION 
It has now been surprisingly and unexpectedly 
discovered that, unlike HMB alone, a composition 
comprising HMB and at least one amino acid can increase 
15 lean tissue mass without a concomitant decrease in fat 
mass. Moreover, in contrast to HMB alone, no aerobic 
exercise is required to realize such an increase in lean 
tissue mass when the composition is administered to 
animals suffering from disease-associated wasting. As 
20 the examples below illustrate, the efficacy of the 
composition in increasing lean tissue mass without 
decreasing fat mass is enhanced when the animal is 
suffering from disease-associated wasting. 

Additionally, the present inventive composition is 
25 surprisingly useful for decreasing the serum- level of 

triglycerides of animals and decreasing the serum viral 
load of animals. The present composition is also 
surprisingly useful for redistributing fat from the 
visceral region of an animal to the subcutaneous region 
30 of the animal. That the present composition is useful 
for such a purpose is especially surprising in light of 
the fact that it has been observed that HMB alone causes 
a shift from subcutaneous fat stores to visceral fat 
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stores (e.g., intramuscular fat stores). While not 
wishing to be bound to any particular theory, it appears 
that all of the foregoing are attributable to a 
synergistic effect between the HMB and the at least one 

5 amino acid in the present inventive composition. 

Additionally, the present composition is surprisingly 
useful for increasing the lean tissue mass of an animal 
without substantially decreasing the fat mass of the 
animal and for increasing the HDL cholesterol - level of an 

10 animal . 

In view of the above, in one embodiment, the present 
invention provides a composition comprising HMB and at 
least one amino acid . 

HMB, which is also referred to as p-hydroxy-p- 

15 methylbutyric acid, or p - hydroxy -isovalaryic acid, can be 
represented in its free acid form as (CH 3 ) 2 (OH) CCH 2 COOH . 
The term "HMB" refers to the compound having the 
foregoing chemical formula, in both its free acid and 
salt forms, and derivatives thereof. While any suitable 

20 form of HMB can be used within the context of the present 
invention, preferably, HMB is selected from the group 
consisting of a free acid, a salt, an ester, and a 
lactone; more preferably, HMB is a salt. 

While any pharmaceut ically suitable salt of HMB can 

25 be used within the context of the present invention, 
preferably, the HMB salt is water-soluble or becomes 
water-soluble in the stomach or intestines of an animal. 
More preferably, the HMB salt is selected from the group 
consisting of a sodium salt, a potassium salt, a 

30 magnesium salt, a chromium salt, and a calcium salt. 
Most preferably, the HMB salt is a calcium salt. 
However, other non- toxic salts, such as other alkali 
metal or alkaline earth metal salts, can be used. When 
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HMB is to be administered in an edible form, it is 
preferred that the salt be dry, non-sticky, and finely- 
divided for blending with other foodstuffs. 

Similarly, any pharmaceut ically acceptable ester can 

5 be used in the context of the present invention. 

Desirably, the HMB ester is rapidly converted to HMB in 
its free acid form. Preferably, the HMB ester is a 
methyl ester or ethyl ester. HMB methyl ester and HMB 
ethyl ester are rapidly converted to the free acid form 

10 of HMB. 

Likewise, any pharmaceut ically acceptable lactone 
can be used in the context of the present invention. 
Desirably, the HMB lactone is rapidly converted to HMB in 
its free acid form. Preferably, the HMB lactone is an 
15 isovalaryl lactone or a similar lactone. Such lactones 
are rapidly converted to the free acid form of HMB. 

Methods for producing HMB and its derivatives are 
well-known in the art. For example, HMB can be 
synthesized by oxidation of diacetone alcohol. One 
20 suitable procedure is described by Coffman et al . , J ■ Am. 
Chem. Soc. 80: 2882-2887 (1958). As described therein, 
HMB is synthesized by an alkaline sodium hypochlorite 
oxidation of diacetone alcohol. The product is recovered 
in free acid form, which can be converted to the desired 
25 salt. For example, HMB can be prepared as its calcium 

salt by a procedure similar to that of Coffman et al . in 
which the free acid of HMB is neutralized with calcium 
hydroxide and recovered by crystallization from an 
aqueous ethanol solution. The calcium salt of HMB is 
30 commercially available from Metabolic Technologies, Ames, 
Iowa . 

As defined herein, the term "amino acid" means any 
naturally occurring or synthetically derived amino acid 
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except pyruvyl amino acids, which are costly and 
difficult to manufacture. Synthetically derived, or 
unnatural amino acids, and methods for making them are 
well-known in the art and are disclosed in, for example, 
5 U.S. Patent No. 5,710,249 (Hoeger et al . ) . The at least 
one amino acid can be any pharmaceut ically acceptable 
amino acid. Desirably, the at least one amino acid is 
one that, when administered with HMB, will result in an 
increase in the total body weight of an animal suffering 
10 from disease-associated wasting, result in a decrease in 
the serum-level of triglycerides of an animal, result in 
a decrease in the serum viral load of an animal, result 
in the redistribution of the fat of an animal, result in 
the increase in the lean tissue mass of an animal without 
15 substantially decreasing the fat mass of the animal, or 

result in the increase in the HDL cholesterol - level of an 
animal. Preferably, the amino acid is the L-isomer of a 
natural amino acid. More preferably, the amino acid is 
selected from the group consisting of L-arginine, L- 
20 glutamine, L-lysine, L-leucine, L-isoleucine, L-valine, 
L-methionine, L-cysteine, glycine and combinations 
thereof. Most preferably, the amino acid is the 
combination of L-arginine and L-glutamine . 

The present inventive composition can be in any 
25 pharmaceutically acceptable form. Pharmaceut ically 

acceptable forms include, but are not limited to, solids, 
such as tablets or capsules, and liquids, such as 
intravenous solutions. Also, the composition can be 
administered utilizing any pharmaceutically acceptable 
30 carrier. Pharmaceutically acceptable carriers are well 
known in the art and examples of such carriers include 
various starches and saline solutions. 
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Preferably, the present inventive composition 
comprises HMB in the form of its calcium salt, L-arginine 
and L-glutamine. Preferably, a composition in accordance 
with the present invention comprises HMB in an amount 
5 from about 0.5 g to about 30 g and at least one amino 
acid in an amount from about 1 g to about 100 g. 

In view of the above, the present invention 
provides, in another embodiment, a method for the 
treatment of the disease-associated wasting of an animal, 
10 such as a mammal, preferably a human. The method 

comprises administering to the animal the above-described 
composition, which comprises HMB and at least one amino 
acid, in amounts sufficient to treat the disease- 
associated wasting, wherein, upon administration of the 
15 composition to the animal, the disease-associated wasting 
is treated. 

The amounts of HMB and the at least one amino acid 
that are sufficient to treat disease-associated wasting 
in a given animal can be determined in accordance with 
20 methods well-known in the art. When treating the 

disease-associated wasting of an animal, desirably, the 
composition comprising HMB and the at least one amino 
acid is administered to an animal suffering from disease- 
associated wasting in such an amount, in such a manner, 
25 and over such a period of time that the animal's lean 

tissue mass will increase without a concomitant decrease 
in the animal's fat mass. Preferably, HMB and the at 
least one amino acid are present in the composition in 
relative amounts such that the animal's lean tissue mass 
30 will increase by at least about 10 g per day over the 

period of time of administration, more preferably, by at 
least about 30 g per day over the period of time of 
administration, and, most preferably, by at least about 
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40 g per day over the period of time of administration. 
It is also desirable that the amount of the at least one 
amino acid is greater than the amount of HMB. 
Preferably, the amount of the at least one amino acid is 
5 at least four times greater than the amount of HMB. As 
an example, within the context of treating the AIDS- 
associated wasting of a human, when the composition is 
orally administered about twice a day for about eight 
weeks, the composition preferably comprises from about 

10 0.5 g to about 50 g of L-arginine, from about 0.5 g to 

about 50 g of L-glutamine, and from about 0.5 g to about 
30 g of the calcium salt of HMB, more preferably, from 
about 1 g to about 3 0 g of L-arginine, from about 1 g to 
about 30 g of L-glutamine, and from about 0.5 g to about 

15 20 g of the calcium salt of HMB, and, most preferably, 

from about 2 g to about 20 g of L-arginine, from about 2 
g to about 20 g of L-glutamine, and from about 0.5 g to 
about 10 g of the calcium salt of HMB. 

In yet another embodiment, the present invention 

20 provides a method of decreasing the serum- level of 

triglycerides of an animal, such as a mammal, preferably 
a human, in need thereof. Preferably, the need of the 
animal to have its serum- level of triglycerides decreased 
arises from a disease that causes wasting of the animal. 

25 The method comprises administering to the animal the 

above-described composition, which comprises HMB and at 
least one amino acid, in amounts sufficient to decrease 
the serum- level of triglycerides of the animal, wherein 
upon administration of the composition to the animal, the 

30 serum- level of triglycerides of said animal is decreased. 

The amounts of HMB and the at least one amino acid 
that are sufficient to decrease the serum-level of 
triglycerides of the animal can be determined in 
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accordance with methods well-known in the art. 
Desirably, the composition, comprising HMB and at least 
one amino acid, is administered to an animal in need of a 
decrease in its serum-level of triglycerides in such an 
5 amount, in such a manner, and over such a period of time 
that the animal's serum- level of triglycerides decreases. 
Preferably, HMB and the at least one amino acid are 
present in the composition in relative amounts such that 
the animal's serum- level of triglycerides is decreased by 
10 at least about 2% over the period of time of 

administration, more preferably, by at least about 5% 
over the period of time of administration, and, most 
preferably, by at least about 10% over the period of time 
of administration. It is also desirable that the amount 
15 of the at least one amino acid is greater than the amount 
of HMB. Preferably, the amount of the at least one amino 
acid is at least four times greater than the amount of 
HMB. As an example, within the context of decreasing the 
serum- level of triglycerides of a human, when the 
20 composition is orally administered about twice a day for 
about eight weeks, the composition preferably comprises 
from about 0.5 g to about 50 g of L-arginine, from about 
0.5 g to about 50 g of L-glutamine, and from about 0.5 g 
to about 3 0 g of the calcium salt of HMB, more 
25 preferably, from about 1 g to about 30 g of L-arginine, 
from about 1 g to about 30 g of L-glutamine, and from 
about 0.5 g to about 20 g of the calcium salt of HMB, 
and, most preferably, from about 2 g to about 2 0 g of L- 
arginine, from about 2 g to about 2 0 g of L-glutamine, 
30 and from about 0.5 g to about 10 g of the calcium salt of 
HMB . 

Another embodiment of the present invention is 
directed to a method of decreasing the serum viral load 
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of an animal, such as a mammal, preferably a human, in 
need thereof. Preferably, the need of the animal to have 
its serum viral load decreased arises from a disease that 
causes wasting of the animal . The method comprises 
5 administering to the animal the above-described 

composition, which comprises HMB and at least one amino 
acid, in amounts sufficient to decrease the serum viral 
load of the animal, wherein, upon administration of the 
composition to the animal, the serum viral load of said 

10 animal is decreased. 

The amounts of HMB and the at least one amino acid 
that are sufficient to decrease the serum viral load of 
the animal can be determined in accordance with methods 
well-known in the art. Desirably, the composition, 

15 comprising HMB and at least one amino acid, is 

administered to an animal in need of a decrease in its 
serum viral load in such an amount, in such a manner, and 
over such a period of time that the animal's serum viral 
load decreases. Preferably, HMB and the at least one 

20 amino acid are present in the composition in relative 
amounts such that the animal's serum viral load (as 
characterized by the equation log 10 -change in viral load) 
is decreased by at least about 0.1 over the period of 
time of administration, more preferably, by at least 

25 about 0.2 over the period of time of administration, and, 
most preferably, by at least about 0.3 over the period of 
time of administration. It is also desirable that the 
amount of the at least one amino acid is greater than the 
amount of HMB. Preferably, the amount of the at least 

30 one amino acid is at least four times greater than the 
amount of HMB. As an example, within the context of 
decreasing the serum viral load of a human in need 
thereof , . when the composition is orally administered 
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about twice a day for about eight weeks, the composition 
preferably comprises from about 0.5 g to about 50 g of L- 
arginine, from about 0 . 5 g to about 50 g of L-glutamine , 
and from about 0.5 g to about 30 g of the calcium salt of 
5 HMB, more preferably, from about 1 g to about 3 0 g of L- 
arginine, from about 1 g to about 30 g of L-glutamine, 
and from about 0 . 5 g to about 20 g of the calcium salt of 
HMB, and, most preferably, from about 2 g to about 20 g 
of L-arginine, from about 2 g to about 2 0 g of L- 
10 glutamine, and from about 0 . 5 g to about 10 g of the 
calcium salt of HMB. 

In yet another embodiment, the present invention 
provides a method of redistributing fat in an animal, 
such as a mammal, preferably a human, in need thereof. 
15 Preferably, the need of the animal to have its fat 

redistributed arises from a disease that causes wasting 
of the animal. The method comprises administering to an 
animal having a visceral region and a subcutaneous region 
the above-described composition, which comprises HMB and 
20 at least one amino acid, in amounts sufficient to 

redistribute fat from the visceral region of the animal 
to the subcutaneous region of the animal, wherein, upon 
administration of the composition to the animal, the fat 
from the visceral region of the animal is redistributed 
25 to the subcutaneous region of the animal. 

The amounts of HMB and the at least one amino acid 
that are sufficient to redistribute fat from the animal's 
visceral region to the animal 1 s subcutaneous region can 
be determined in accordance with methods well-known in 
30 the art. Desirably, the composition, comprising HMB and 
at least one amino acid, is administered to an animal in 
need of a redistribution of fat in such an amount, in 
such a manner, and over such a period of time that the 
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animal's fat redistributes from its visceral region to 
its subcutaneous region. Preferably, HMB and the at least 
one amino acid are present in the composition in relative 
amounts so that fat from the animal's visceral region is 
5 redistributed to its subcutaneous region such that the 
amount of fat in the animal ' s subcutaneous region 
increases by at least about 0.5% over the period of time 
of administration, more preferably, by at least about 2% 
over the period of time of administration, and, most 
10 preferably, by at least about 3% over the period of time 
of administration. It is also desirable that the amount 
of the at least one amino acid is greater than the amount 
of HMB. Preferably, the amount of the at least one amino 
acid is at least 4 times greater than the amount of HMB. 
15 As an example, within the context of redistributing fat 
from the visceral region to the subcutaneous region of a 
human, when the composition is orally administered about 
twice a day for about eight weeks, the composition 
preferably comprises from about 0 . 5 g to about 50 g of L- 
20 arginine, from about 0 . 5 g to about 50 g of L-glutamine, 
and from about 0 . 5 g to about 30 g of the calcium salt of 
HMB, more preferably, from about 1 g to about 3 0 g of L- 
arginine, from about 1 g to about 3 0 g of L-glutamine, 
and from about 0 . 5 g to about 20 g of the calcium salt of 
25 HMB, and, most preferably, from about 2 g to about 20 g 
of L-arginine, from about 2 g to about 2 0 g of L- 
glutamine, and from about 0 . 5 g to about 10 g of the 
calcium salt of HMB. 

Another embodiment of the invention is directed to a 
30 method for increasing the lean tissue mass of an animal, 
such as a mammal, preferably a human, without 
substantially decreasing the fat mass of the animal. 
Preferably, the need of the animal to have its lean 
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tissue mass increased without a substantial decrease in 
its fat mass arises from a disease, or other condition, 
that causes wasting of the animal. The method comprises 
administering to an animal the above -described 
5 composition, which comprises HMB and at least one amino 
acid, in amounts sufficient to increase the lean tissue 
mass of the animal without substantially decreasing the 
fat mass of the animal, wherein, upon administration of 
the composition to the animal, there is an increase of 
10 the lean tissue mass of the animal without a substantial 
decrease of the fat mass of the animal . 

The increase of the lean tissue mass of the animal 
and the absence of a substantial decrease in the fat mass 
of the animal is determined relative to what the animal's 
15 lean tissue mass and fat mass would have been had the 

above-described composition, which comprises HMB and at 
least one amino acid, not been administered to the 
animal. Desirably, the increase of the lean tissue mass 
of the animal is realized without any decrease in the fat 
20 mass of the animal . 

The amounts of HMB and the at least one amino acid 
that are sufficient to increase the lean tissue mass in a 
given animal without substantially decreasing the fat 
mass of the animal can be determined in accordance with 
25 methods well-known in the art. Desirably, the 

composition comprising HMB and the at least one amino 
acid is administered to the animal in such an amount, in 
such a manner, and over such a period of time that the 
animal's lean tissue mass will increase without a 
30 concomitant substantial decrease in the animal's fat 

mass. Preferably, HMB and the at least one amino acid 
are present in the composition in relative amounts such 
that the animal's lean tissue mass will increase by at 
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least about 10 g per day over the period of time of 
administration, more preferably, by at least about 30 g 
per day over the period of time of administration, and, 
most preferably, by at least about 40 g per day over the 
5 period of time of administration. It is also desirable 
that the amount of the at least one amino acid is greater 
than the amount of HMB . Preferably, the amount of the at 
least one amino acid is at least four times greater than 
the amount of HMB. As an example, within the context of 
10 increasing the lean tissue mass of a healthy human 

without substantially decreasing the fat mass of the 
human, when the composition is orally administered about 
twice a day for about four weeks, the composition 
preferably comprises from about 0 . 5 g to about 50 g of L- 
15 arginine, from about 0 . 5 g to about 50 g of L-glutamine , 
and from about 0 . 5 g to about 30 g of the calcium salt of 
HMB, more preferably, from about 1 g to about 3 0 g of L- 
arginine, from about 1 g to about 30 g of L-glutamine, 
and from about 0.5 g to about 20 g of the calcium salt of 
20 HMB, and, most preferably, from about 2 g to about 2 0 g 
of L-arginine, from about 2 g to about 20 g of L- 
glutamine, and from about 0 . 5 g to about 10 g of the 
calcium salt of HMB. 

In yet another embodiment, the present invention 
25 provides a method for increasing the HDL cholesterol - 

level of an animal, such as a mammal, preferably a human, 
in need thereof. Preferably, the need of the animal to 
have its HDL cholesterol -level increased arises from a 
disease that causes wasting of the animal. The method 
30 comprises administering to the animal the above-described 
composition, which comprises HMB and at least one amino 
acid, in amounts sufficient to increase the HDL 
cholesterol -level of the animal, wherein upon 
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administration of the composition to the animal, the HDL 
cholesterol -level of said animal is increased. 

The amounts of HMB and the at least one amino acid 
that are sufficient to increase the HDL, cholesterol - level 
5 of the animal can be determined in accordance with 
methods well-known in the art. Desirably, the 
composition, comprising HMB and at least one amino acid, 
is administered to an animal in need of an increase in 
its HDL cholesterol -level in such an amount, in such a 
10 manner, and over such a period of time that the animal's 
HDL cholesterol -level increases. Preferably, HMB and the 
at least one amino acid are present in the composition in 
relative amounts such that the animal's HDL cholesterol- 
level is increased by at least about 2% over the period 
15 of time of administration, more preferably, by at least 
about 5% over the period of time of administration, and, 
most preferably, by at least about 10% over the period of 
time of administration. It is also desirable that the 
amount of the at least one amino acid is greater than the 
20 amount of HMB. Preferably, the amount of the at least 
one amino acid is at least four times greater than the 
amount of HMB. As an example, within the context of 
increasing the HDL cholesterol -level of a human, when the 
composition is orally administered about twice a day for 
25 about eight weeks, the composition preferably comprises 
from about 0 . 5 g to about 50 g of L-arginine, from about 
0.5 g to about 50 g of L-glutamine, and from about 0.5 g 
to about 30 g of the calcium salt of HMB, more 
preferably, from about 1 g to about 30 g of L-arginine, 
30 from about 1 g to about 30 g of L-glutamine, and from 
about 0.5 g to about 20 g of the calcium salt of HMB, 
and, most preferably, from about 2 g to about 20 g of L- 
arginine, from about 2 g to about 20 g of L-glutamine, 
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HMB. 

Any disease with which wasting is associated can be 
treated with the present composition and in accordance 
5 with the present methods. Preferably, the disease is 
selected from the group consisting of cancer, chronic 
pulmonary disease, age-associated wasting, chronic kidney 
disease, wasting associated with long-term 

hospitalization that restricts the animal's mobility, and 

10 AIDS. More preferably, the disease is AIDS. 

The composition comprising HMB and at least one 
amino acid can be administered to an animal in the 
context of the present inventive methods in any suitable 
manner. Preferably, the composition is administered 

15 either in an edible form or intravenously. 

When the composition is administered orally in an 
edible form, the composition is preferably in the form of 
a foodstuff or a pharmaceutical medium, more preferably, 
in the form of a foodstuff. Any suitable foodstuff 

20 comprising the composition can be utilized within the 
context of the present invention. In order to prepare 
the composition as a foodstuff, the composition will 
normally be blended with the appropriate foodstuff in 
such a way that the composition is substantially 

25 uniformly distributed in the foodstuff. Alternatively, 
the composition can be dissolved in a liquid, such as 
water. Although any suitable pharmaceutical medium 
comprising the composition can be utilized within the 
context of the present invention, preferably, the 

30 composition is blended with a suitable pharmaceutical 

carrier, such as dextrose or sucrose, and is subsequently 
tabulated or encapsulated as described above. 
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When an HMB salt is orally administered in its 
edible form to a ruminant, the HMB salt is not subject to 
significant rumen destruction. Following oral 
administration, the HMB salt appears to pass intact 
5 through the rumen into the intestines of the ruminant 

where it is absorbed and distributed into the circulatory 
system. 

Furthermore, the composition can be intravenously 
administered in any suitable manner. For administration 

10 via intravenous infusion, the composition is preferably 
in a water-soluble non-toxic form. Intravenous 
administration is particularly suitable for hospitalized 
patients that are undergoing intravenous (IV) therapy. 
For example, the composition can be dissolved in an IV 

15 solution (e.g., a saline or glucose solution) being 

administered to the patient. Also, the composition can 
be added to nutritional IV solutions, which may include 
other amino acids and/or lipids. The amounts of the 
composition to be administered intravenously can be 

20 similar to levels used in oral administration, but it is 
believed that maximized retention should be obtainable at 
lesser doses by infusion. Advantages to intravenous 
infusion over oral administration include the fact that 
administration via intravenous infusion is more 

25 controlled and accurate. 

Methods of calculating the frequency by which the 
composition is administered are well-known in the art and 
any suitable frequency of administration can be used 
within the context of the present invention (e.g., one 6 

30 g dose per day or two 3 g doses per day) and over any 
suitable time period (e.g., a single dose can be 
administered over a five minute time period or over a one 
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hour time period or, alternatively, multiple doses can be 
administered over an eight week time period) . 

EXAMPLES 

5 The following examples further illustrate the 

invention but, of course, should not be construed as in 
any way limiting its scope. 



Example 1 

10 This example demonstrates how the present inventive 

composition increased lean tissue mass without decreasing 
fat mass in healthy humans, irrespective of exercise, and 
reduces serum-level of triglycerides. 

Prior to a study on the effects of the 

15 HMB/arginine/glutamine composition (JUVEN) in AIDS 

patients, 40 HIV-negative men were assigned to either a 
placebo or a JUVEN group. During the four-week study, 
half of the subjects in each group underwent an exercise 
program, while the other half continued a sedentary 

20 lifestyle. Each subject in the JUVEN group received a 
treatment comprising 14 g of arginine (free base) , 14 g 
of glutamine, and 3 g of the calcium salt of HMB each day 
for four-weeks. Each group received its supplementation 
in a foil packet, given in two equal doses each day. 

25 Body composition (e.g., underwater weight) and strength, 
as demonstrated by bench pressing, were measured before 
the beginning of the study and at the end of the study. 
Blood was drawn prior to the experiment and at 2 and 4 
weeks for chemscreens . The results of the study are 

30 summarized in Table 1 below. 
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Table 1 



Relative Change of JTJVEN Mixture Compared To Placebo In HIV-Negative 

Humans 


Net 
Change 


P< 


Variable 


Interpretation and/or 
comparison with HMB 
supplementation alone 


3% 


0.29 


Glucose 


No change consistent with 
HMB alone 


-12% 


0. 05 


Uric Acid 


Decrease not seen with 
HMB alone 


22% 


0-01 


Blood urea 


Increase due to increased 
nitrogen intake with 
supplement 


3% 


0.25 


Creatinine , Serum 


No change consistent with 
HMB alone 


2% 


0.22 


Protein 


No change consistent with 
HMB alone 


2% 


0 . 16 


Albumin 


Slight increase 
consistent with HMB 
increase alone 


2% 


0.55 


Globulin 


Slight increase 
consistent with HMB 
increase alone 


-9% 


0.38 


Bilirubin 


No change consistent with 
HMB alone 


6% 


0 . 15 


Alkaline Phosphatase 


No change consistent with 
HMB alone 


-9% 


0.67 


Creatine Phospho Kinase 


Decrease consistent with 
HMB decrease alone 


-3% 


0.49 


LDH 


No change consistent with 
HMB alone 


-2% 


0 . 87 


SGOT 


No change consistent with 
HMB alone 


-17% 


0.20 


SGPT 


No change consistent with 
HMB alone 


- 1% 


0 . 95 


GGT 


KT/-s nViannp pdtic:! qf pnt" w"i t~Vi 

HMB alone 


-12% 


0.38 


Iron 


No change consistent with 
HMB alone 


1% 


0 . 83 


Cholesterol , Total 


No change in contrast to 
decrease with HMB alone 


-15% 


0.22 


Triglycerides 


No change consistent with 
HMB alone 


13% 


0.01 


High density cholesterol 


Increase greater than 
with HMB alone 


-15% 


0.24 


VLDL Choi 


No change consistent with 
HMB alone 
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Table 1 Continued 


Net 
Change 


P< 


Variable 


Interpretation and/or 
comparison with HMB 
supplementation alone 


3% 


0.52 


Low Density cholesterol 
(LDL) 


No change in contrast to 
an aver 7% decrease with 
HMB alone 


-8% 


0.18 


Coronary disease risk 


Decrease consistent with 
that of HBM alone 


-7% 


0 . 18 


LDL/ HDL Ratio 


Decrease consistent with 
triat or. hbm alone 


-4% 


0.76 


#CD3 


Limited comparative data 
on HMB alone 


-1% 


0. 93 


#CD4 


Limited comparative data 
on HMB alone 


-14% 


0.27 


#CD8 


Limited comparative data 
on HMB alone 


7% 


0.27 


Total White cell count 


No change consistent with 
HMB a 1 one 


2% 


0. 07 


Total Red call count 


Increase not seen with 
HMB alone 


2% 


0. 10 


Hemoglobin 


Increase not seen with 
HMB alone 


6% 


0. 15 


Hematocrit 


Increase not seen with 
HMB alone 


11% 


0 . 31 


Number of neutrophils 


No change consistent with 
HMB alone 


5% 


0.44 


Number of lymphocytes 


No change consistent with 
HMB alone 


0.05 kg 
(plac.) 

and 
0.01 kg 
(JUVEN) 


0 . 90 


Fat Mass Under Water 


Nonsignificant change- 
however consistent with 
HMB alone 


0.83 kg 
(plac.) 
! and 

0.98 kg 
(JUVEN) 


0.78 


Lean Mass Under Water 


WOnsiyniiiCaiiL cjiidiiy tr 
however consistent with j 
HMB alone 


-3% 


0.32 


Systolic Blood Pressure 


Nonsignificant change - 
however consistent with 
HMB alone 


-5% 


0.38 


Diastolic Blood Pressure 


Nonsignificant change - 
however consistent with 
HMB alone 



The results of the foregoing study indicate that 
administration of JUVEN to HIV-negative humans caused a 
5 1 kg increase in total body weight (approximately 0.98 kg 
of lean tissue mass and approximately 0.01 kg of fat 
mass) . Approximately 0.88 kg of an increase in total 
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body weight (approximately 0.83 kg of lean tissue mass 
and approximately 0.05 kg of fat mass) was observed in 
the placebo group. Accordingly, the JUVEN- treated group 
realized a 12.5% increase in total body weight over the 
placebo group, irrespective of exercise. In addition, 
the serum- level of triglycerides in the JUVEN group was 
decreased by 15% relative to the placebo group. 



Example 2 

10 This example demonstrates how the present inventive 

composition decreases the serum-level of triglycerides 
and serum viral load, and increases total body weight 
(lean tissue mass and fat mass) , without a concomitant 
decrease in fat mass, in AIDS patients. 

15 A study was initiated at a hospital to examine the 

safety and efficacy of the JUVEN composition in altering 
the course of wasting in patients with established HIV 
infections and AIDS. The HIV infections were confirmed 
from hospital records and the patients were diagnosed 

20 with AIDS based upon standard CDC criteria. Subjects 
and/or personnel involved in the study did not know 
whether they were assigned to the placebo group or to the 
test group, i.e., the group treated with the JUVEN 
composition . 

25 Twenty-one subjects were assigned to the placebo 

group, wherein each subject received bulk maltodextrin 
for eight weeks. Similarly, twenty-three subjects were 
assigned to the test group, wherein each subject received 
a treatment comprising 14 g of arginine (free-base) , 14 g 

30 glutamine, and 3 g of the calcium salt of HMB each day 
for eight weeks (JUVEN) . Each group received its 
supplementation in a foil packet, given in two equal 
doses each day. Each dose was supplied in a separate 
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packet and was allocated by subject number. Every week 
for eight weeks, subjects reported to the medical center 
to pick up a one-week allotment of the supplement 
assigned to them, provide a body weight (fasted) , record 
5 vital signs, and fill out the experimental 
questionnaires . 

Blood sampling occurred prior to the beginning of 
the study and after 2, 4, 6, and 8 weeks for blood 
chemistry, liver function tests, blood lipids and 
10 hematology determinations (Lab Corp., New Jersey). 

Additional blood was sampled prior to the beginning of 
the study and after 4 and 8 weeks for CD4 + counts (Lab 
Corp.) and prior to the beginning of the study and after 
8 weeks for HIV viral load measurements (Lab Corp.) . 
15 Compliance to the protocol was indicated by an additional 
sample taken at 0, 2, 4, 6, and 8 weeks in which blood- 
HMB levels were measured. 

Body composition was assessed using four methods. 
Changes in lean body mass and fat mass were determined by 
20 skin- fold thickness and air displacement plethysmography 
(Bod-Pod®, LMI, California) prior to the beginning of the 
study and after 4 and 8 weeks. Circumferences of the 
forearm, upper arm and thigh were determined prior to the 
beginning of the study and after 4 and 8 weeks. The 
25 results of the blood-work are summarized in Table 2 

below. Table 3, below, summarizes the results of the 
study with respect to lean tissue mass and fat mass 
gains. 
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Table 2 



Partial Summary Of Changes In Serum Chemistry And Hematology Of AIDS 

Patients 



Parameter 


% change due 
to iTOVEN 


Significance 


jsriecu xn 

Mr»T-ma1 / qop 

wnmiri i V £> t5 G 

Table 2 below) 


Glucose 


1 TO. 
± / % 


. o t 


3 % 


BUN 


39% 


.01 


22% 


Potassium 


-3.5% 


.07 


-7% 


Uric acid 


-19% 


.55 


-12% 


Triglycerides (4 wk) 


-20% 


.20 


-15% 


Total Bilirubin 


16% 


.17 


r -9% 


Eosinophil 


20% 


.29 


-2% j 


Lymph (abs) 


29% 


.03 


5% 


CD 3 (abs) 


25% 


.02 


-4% 


CD 8 (abs) 


26% 


. 02 


-17% 


CD4 (abs) 


30% 


.22 


-1% 


Hb 


4% 


.22 


2% 


Viral Load (log 10 - 
change in viral load) 


0.40 (plac.) 
-0.32 (JUVEN) 


0. 01 




Table 3 


Partial Summary Of Changes In Lean Tissue Mass and Fat Mass Of AIDS 

Patients 


Parameter 


Placebo Change 


JTJVEN Change 


Significance 


Lean Gain (Bod- 
Pod) (kg per 8 
weeks) 


-0.7 kg 


2.55 kg 


. 01 


Fat gain (Bod 
Pod) (kg per 8 
weeks ) 


1.07 kg 


0.43 kg 


.7 


Lean Gain 
(Skin-fold 
thickness) (kg 
per 8 weeks) 


0.10 kg 


1 . 6 kg 


. 05 


Fat Gain (Skin- 
fold thickness) 
(kg per 8 
weeks) 


0.17 kg 


1.4 kg 


. 16 



As Table 2 indicates, with respect to humans 
suffering from AIDS, the JUVEN group experienced a 2 0% 
decrease in its serum- level of triglycerides with respect 
to the placebo group. Also, the serum viral load (as 
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characterized by the equation log 10 -change in viral load) 
of the JUVEN group decreased by 0.32, while the placebo 
group experienced a viral load increase of 0.40. 

As Table 3 indicates, the JUVEN group gained 

5 approximately 3 kg of total body weight (approximately 
2.55 kg or approximately 1.6 kg of lean tissue mass as 
determined by Bod-Pod and skin-fold thickness 
measurements, respectively, and approximately 0.4 3 kg or 
1.4 kg of fat mass as determined by Bod-Pod and skin- fold 

10 thickness measurements, respectively.). In contrast, the 
placebo group gained approximately 0.3 kg of total body 
weight. While the total body weight increase was the 
same for both the Bod-Pod and skin-fold thickness 
(measures subcutaneous mass) measurements, the 

15 differences between the measurements is likely a result 
of fat redistribution from the visceral region to the 
subcutaneous region of the subject (see Example 3 below) . 

Upon administration of JUVEN, the patients suffering 
from AIDS gained approximately 3.0 kg of total body 

20 weight, whereas the HIV-negative patients (Example 1) 
gained approximately 1.0 kg. Therefore, the present 
inventive composition surprisingly and unexpectedly 
effected a greater increase in total body weight in AIDS 
patients, who suffer from disease-associated wasting, 

25 than in HIV-negative patients, who were not suffering 
from disease-associated wasting. 



Example 3 

This example demonstrates how the present inventive 
30 composition redistributes fat from the visceral region to 
the subcutaneous region of a human. 

The study was carried out on HIV-negative patients 
as described in Example 1, above, and on AIDS patients as 
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described in Example 2, above. Total body fat was 
measured by the Bod-Pod, which estimates total body fat 
based on body density. Subcutaneous body fat was 
measured by measuring the thickness of a pinch of skin in 
seven areas of the body (i.e., chest, axilla, triceps, 
subscapular, supra iliac, abdominal, and thigh). The 
results of the seven subcutaneous fat measurements were 
then summed. All measurements were taken before the 
study began and at the end of the 8 -week study. The 
results of the measurements are summarized in Table 4 
below . 

Table 4 



Redistribution Of Fat From Visceral Region To Subcutaneous Region In 
Both HIV-Negative Patients And AIDS Patients 


Parameter 


Placebo Change 


JTJVEN Change 


Significance 


Lean Gain in 
AIDS patients 
(Bod Pod) (kg 
per 8 weeks) 


-0.7 kg 


2 . 55 kg 


. 01 


Fat Gain in 
AIDS patients 
(Bod Pod) (kg 
per 8 weeks) 


1.07 kg 


0.4 3 kg 


.7 


Subcutaneous 
Fat in AIDS 
patients (skin- 
fold thickness) 
(sum of 7 
areas) (mm of 
change) 


3 . 04 mm 


9.50 mm 


.35 


Subcutaneous 
Fat in HIV- 
Negative 
patients (skin- 
fold thickness) 
(sum of 7 
areas) (mm of 
change) 


2 . 4 mm 


8 . 7 mm 


. 05 


Estimated fat 
redistribution 
to the 

subcutaneous 
region in AIDS 
patients (kg) 


-0.80 kg 


1 . 0 kg 
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As Table 4 indicates, the placebo group of AIDS 
patients increased its subcutaneous fat by approximately 
3.04 mm while the JUVEN group of AIDS patients increased 

5 its subcutaneous fat by approximately 9.5 mm. Thus, the 
gain in subcutaneous fat in AIDS patients was 3-fold more 
in the JUVEN group than in the placebo group, while the 
total body fat gained in the JUVEN group was only half 
that of the placebo group (0.43 kg of total body fat for 

10 the JUVEN group compared with 1.07 kg of total body fat 
for the placebo group) . Therefore, administration of 
JUVEN resulted in redistribution of fat from the visceral 
region of the human to the subcutaneous region of the 
human . 

15 

Example 4 

This example further demonstrates how the present 
inventive composition increased lean tissue mass without 
decreasing fat mass and increased the HDL cholesterol - 
20 level in healthy elderly humans, irrespective of 
exercise . 

Forty- three men and women, aged sixty- five, were 
recruited as subjects for a twelve-week study. Each of 
the subjects was free of liver disease, kidney disease, 

25 uncontrolled hypertension, diabetes, and all other 

serious medical illnesses, as determined by the taking of 
a medical history of each subject prior to the beginning 
of the study. 

Nutritional supplements were randomly assigned to 

30 each subject using computer-generated random numbers 
prior to the start of the study in a double blind 
fashion. Subjects were either assigned to a placebo 
treatment (n=21) and received bulk maltodextrin ; or to 
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the experimental treatment group (n=22) and received a 
mixture comprising 2 g of the calcium salt of HMB, 5 g of 
L-arginine, and 1.5 g of L-lysine (HMB/Arg/Lys) . Of the 
forty- three subjects that began the study, six of the 

5 subjects in the placebo group and four of the subjects in 
the experimental treatment group did not complete the 
twelve -week study . 

Table 5 below summarizes the measurements that were 
taken during the course of the study and when, during the 

10 course of the study, the measurements were taken. 



Table 5 



Measurements 


Initial 
Visit 


1 

Week 


3 

Weeks 


6 

Weeks 


12 
Weeks 


Medical History 


* 










Health Questionnaires 


★ 


* 


* 


* 


* 


Body Weight, Height, 
Blood Pressure 












Bioelectrical Impedance 


* 






* 


★ 


Circumference 


* 








★ 


Func t ional i ty 










★ 


Blood Chemistry 


★ 






★ 


★ 


Hematology 


★ 








★ 



The health questionnaires that were provided to the 
15 subjects included questions regarding the occurrence of 
any adverse effects, an SF-3 6 Health Survey (Ware, 
Kosinski, et al . 1994), and a psychological profile 
(Russell, Lewicka, et al . 1989). Body weight, height, 
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and blood pressure were measured using conventional 
means . 

Bioelectrical impedance analysis (Body Composition 
Analyzer, BIA-101S, RJL Systems, Clinton Township, MI) 
5 was undertaken to determine changes in body cell mass, 
total body water, intracellular water, extracellular 
water, fat-free mass (i.e., lean tissue mass), and fat 
mass. Data were analyzed in accordance with 
"Bioelectrical impedance analysis in body composition 
10 measurement: National Institutes of Health Technology 
Assessment Conference Statement 1996" and using the 
equations from the Fluid & Nutrition Analysis software, 
version 3.1b (RJL Systems, Clinton Township, MI). 

Circumference measurements were taken of the arm, 
15 forearm, thigh, stomach, and waist to determine if any 
regional changes in body composition were occurring and 
to determine changes in lean tissue mass and fat mass. 
With respect to the subjects' forearms, an increase in 
the circumference of the forearm would indicate an 
20 increase in the lean tissue mass of the subjects. 

Functionality tests, comprising a "get-up-and-go" 
test and a "get-up" test, were also performed on the 
subjects to determine whether there occurred an 
improvement in the functionality of the subjects (i.e., 
25 an increase in strength and speed) and to determine 

whether there occurred an increase in lean tissue mass. 
In the "get-up-and-go" test, which was timed, the 
subjects sat in a chair with the subjects' hands resting 
on their laps. The subjects were then told to get-up out 
30 of the chair without using their hands, walk twenty feet, 
and return to a sitting position in the chair. In the 
"get-up" test, which was also timed, the subjects were 
told to only get-up out of the chair. A decrease in the 
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amount of time it took the subjects to accomplish the 
"get-up-and-go" test and/or the "get-up" test would 
indicate an increase in strength as well as an increase 
in the lean tissue mass of the subjects. 

5 Blood chemistry profiles included measurements of 

ALT, albumin, albumin/globulin ratio, alkaline 
phosphatase, AST, bilirubin (total), BUN, BUN/creat inine 
ratio, calcium, chloride, cholesterol (total) , 
creatinine, GGT, globulin (total) , glucose, iron (total) , 

10 LDH, phosphorous, potassium, protein (total) , sodium, 
triglycerides, and uric acid. 

Hematology tests included measurements of 
differential counts, hemacrit, hemoglobin, MCV, MCH, 
MCHC, percentage and absolute counts, platelet counts, 

15 red cell counts, and white cell counts. 

Table 6 below summarizes the results of the study. 



Table 6 



Me a sur emeu t 


Placebo Group 


HMB/Arg/Lys 
Experimental Test 
Group 


Lean Tissue Mass As 
Determined By Bioelectrical 
Impedance (6 weeks) 


-1.34% 


+1 . 95% 


Lean Tissue Mass As 
Determined By Bioelectrical 
Impedance (12 weeks) 


-0.80% 


+1.05% 


Forearm Circumference 
(12 weeks) 


+0. 03% 


+1.62% 


Time Required To Accomplish 
Get -Up -And -Go Test 
(12 weeks) 


-7.47% 


-14 . 60% 


Blood HDL Cholesterol -Level 
(12 weeks) 


-1.00% 


+9.40% 


Hemoglobin-Level (12 weeks) 


-0.3% 


+ 2 . 6% 
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As table 6 illustrates, the HMB/Arg/Lys experimental 
test group realized an increase in strength, speed, and 
lean tissue mass over the placebo group. The HMB/Arg/Lys 
experimental test group also realized an increase in 
i their HDL cholesterol - level (p<0.01) and an increase in 
their Hemoglobin- level over the placebo group. Moreover, 
the fat mass of the HMB/Arg/Lys experimental test group 
remained unchanged over the placebo group (p<0.74) . 



10 All of the references cited herein, including 

patents, patent applications, and publications, are hereby 
incorporated in their entireties by reference. 

While this invention has been described with an 
emphasis upon preferred embodiments, it will be obvious to 

15 those of ordinary skill in the art that variations of the 
preferred embodiments may be used and that it is intended 
that the invention may be practiced otherwise than as 
specifically described herein. Accordingly, this 
invention includes all modifications encompassed within 

20 the spirit and scope of the invention as defined by the 
following claims. 
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WHAT IS CLAIMED IS: 

1. A composition comprising HMB and at least one 
amino acid. 

5 

2. The composition of claim 1, wherein said HMB is 
in a form selected from the group consisting of a free 
acid, a salt, an ester, and a lactone. 

10 3. The composition of claim 2, wherein said HMB is 

in the form of a salt . 

4. The composition of claim 3, wherein said HMB is 
in the form of a salt selected from the group consisting 

15 of a sodium salt, a potassium salt, a magnesium salt, a 
chromium salt, and a calcium salt. 

5. The composition of claim 4, wherein said HMB is 
in the form of a calcium salt. 

20 

6. The composition of claim 2, wherein said HMB is 
in the form of an ester. 

7. The composition of claim 6, wherein said HMB is 
25 in the form of an ester selected from the group 

consisting of a methyl ester and an ethyl ester. 

8. The composition of claim 2, wherein said HMB is 
in the form of a lactone. 

30 

9. The composition of claim 8, wherein said HMB is 
in the form of an isovalaryl lactone. 



PCT/US99/14097 

32 



BNSDOCID: <WO 996691 7A2_I_> 



10 



15 



20 



25 



PCT/US99/14097 

WO 99/66917 

33 

10. The composition of claim 1, wherein said at 
least one amino acid is selected from the group 
consisting of L-arginine, L-glutamine, L-lysine, L- 
leucine, L- isoleuc ine , L-valine, L-methionine, L- 
cysteine, glycine, and combinations thereof. 

11. The composition of claim 10, wherein said at 
least one amino acid is the combination of L-arginine and 
L-glutamine . 

12. The composition of claim 1, wherein said HMB is 
in the form of a calcium salt and said at least one amino 
acid is the combination of L-arginine and L-glutamine. 

13. The composition of claim 1, in which HMB. is 
present in an amount from about 0.5 g to about 30 g and 
the at least one amino acid is present in an amount from 
about 1 g to about 100 g. 

14. A method for the treatment of disease- 
associated wasting of an animal, which method comprises 
administering to said animal a composition comprising HMB 
and at least one amino acid in amounts sufficient to 
treat said disease-associated wasting, wherein, upon 
administration of the composition to the animal, said 
disease-associated wasting is treated. 



15. The method of claim 14, wherein said HMB is in 
a form selected from the group consisting of a free acid, 

30 a salt, an ester, and a lactone. 

16. The method of claim 15, wherein said HMB is in 
the form of a salt. 
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17. The method of claim 16, wherein said HMB is in 
the form of a salt selected from the group consisting of 
a sodium salt, a potassium salt, a magnesium salt, a 
5 chromium salt, and a calcium salt. 



18. The method of claim 17, wherein said HMB is in 
the form of a calcium salt. 



10 19. The method of claim 15, wherein said HMB is in 

the form of an ester. 

20. The method of claim 19, wherein said HMB is in 
the form of an ester selected from the group consisting 

15 of a methyl ester and an ethyl ester. 

21. The method of claim 15, wherein said HMB is in 
the form of a lactone. 



20 22. The method of claim 21, wherein said HMB is in 

the form of an isovalaryl lactone. 

23. The method of claim 14, wherein said at least 
one amino acid is selected from the group consisting of 
25 L-arginine, L-glutamine, L-lysine, L-leucine, L- 

isoleucine, L-valine, L-methionine , L-cysteine, glycine, 
and combinations thereof. 



24. The method of claim 23, wherein said at least 
30 one amino acid is the combination of L-arginine and L- 
glutamine . 
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25. The method of claim 14, wherein said HMB is in 
the form of a calcium salt and said at least one amino 
acid is the combination of L-arginine and L-glutamine. 



5 26. The method of claim 14, wherein said HMB and 

said at least one amino acid are present in amounts 
sufficient to increase the lean tissue mass of said 
animal by at least 10 g per day. 

10 27. The method of claim 14, wherein said HMB is 

present in an amount from about 0.5 g to about 30 g and 
said amount of at least one amino acid is present in an 
amount from about 1 g to about 100 g. 

15 28. The method of claim 14, wherein said disease- 

associated wasting is that which is associated with 
cancer, chronic pulmonary disease, age, chronic kidney 
disease, long-term hospitalization that restricts the 
animal's mobility, or AIDS. 

20 

29. The method of claim 28, wherein said disease- 
associated wasting is associated with AIDS. 

30. A method for decreasing the serum-level of 
25 triglycerides of an animal, which method comprises 

administering to said animal a composition comprising HMB 
and at least one amino acid in amounts sufficient to 
decrease the serum- level of triglycerides of said animal, 
wherein, upon administration of the composition to the 
30 animal, the serum- level of triglycerides of said animal 
is decreased. 



BNSDOCID: <WO 996691 7A2_i_> 



15 



PCT/US99/14097 

WO 99/66917 

36 

31. The method of claim 30, wherein said HMB is in 
a form selected from the group consisting of a free acid, 
a salt, an ester, and a lactone. 

5 32. The method of claim 31, wherein said HMB is in 

the form of a salt. 

33. The method of claim 32, wherein said HMB is in 
the form of a salt selected from the group consisting of 

10 a sodium salt, a potassium salt, a magnesium salt, a 
chromium salt, and a calcium salt. 

34. The method of claim 33, wherein said HMB is in 
the form of a calcium salt. 

35. The method of claim 31, wherein said HMB is in 
the form of an ester. 

36. The method of claim 35, wherein said HMB is in 
the form of an ester selected from the group consisting 
of a methyl ester and an ethyl ester. 

37. The method of claim 31, wherein said HMB is in 
the form of a lactone. 

38. The method of claim 37, wherein said HMB is in 
the form of an isovalaryl lactone. 

39. The method of claim 30, wherein said at least 
30 one amino acid is selected from the group consisting of 

L-arginine, L-glutamine, L-lysine, L-leucine, L- 
isoleucine, L-valine, L-methionine , L-cysteine, glycine, 
and combinations thereof. 



20 



25 



BNSDOCID: <WO 996691 7A2_I_> 



WO 99/66917 



37 



PCT/US99/14097 



40. The method of claim 39, wherein said at least 
one amino acid is the combination of L-arginine and L- 
glutamine . 

5 

41. The method of claim 30, wherein said HMB is in 
the form of a calcium salt and said at least one amino 
acid is the combination of L-arginine and L-glutamine . 

10 42 . A method for decreasing the serum viral load of 

an animal, which method comprises administering to said 
animal a composition comprising HMB and at least one 
amino acid in amounts sufficient to decrease the serum 
viral load of said animal, wherein, upon administration 

15 of the composition to the animal, the serum viral load of 
said animal is decreased. 

43. The method of claim 42, wherein said HMB is in 
a form selected from the group consisting of a free acid, 

20 a salt, an ester, and a lactone. 

44. The method of claim 43, wherein said HMB is in 
the form of a salt. 

25 45. The method of claim 44, wherein said HMB is in 

the form of a salt selected from the group consisting of 
a sodium salt, a potassium salt, a magnesium salt, a 
chromium salt, and a calcium salt. 

30 46. The method of claim 45, wherein said HMB is in 

the form of a calcium salt. 
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47. The method of claim 43, wherein said HMB is in 
the form of an ester. 

48. The method of claim 47, wherein said HMB is in 
5 the form of an ester selected from the group consisting 

of a methyl ester and an ethyl ester. 

49. The method of claim 43, wherein said HMB is in 
the form of a lactone. 



10 



15 



20 



25 



50. The method of claim 49, wherein said HMB is in 
the form of an isovalaryl lactone. 

51. The method of claim 42, wherein said at least 
one amino acid is selected from the group consisting of 
L-arginine, L-glutamine , L-lysine, L-leucine, L- 
isoleucine, L-valine, L-methionine , L-cysteine, glycine, 
and combinations thereof. 

52. The method of claim 51, wherein said at least 
one amino acid is the combination of L-arginine and L- 
glutamine . 

53. The method of claim 42, wherein said HMB is in 
the form of a calcium salt and said at least one amino 
acid is the combination of L-arginine and L-glutamine. 



54. A method for redistributing fat in an animal 
having a visceral region and a subcutaneous region, which 
30 method comprises administering to said animal a 

composition comprising HMB and at least one amino acid in 
amounts sufficient to redistribute fat from the visceral 
region of said animal to the subcutaneous region of said 
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animal, wherein, upon administration of the composition 
to the animal, the fat from the visceral region of said 
animal is redistributed to the subcutaneous region of 
said animal . 

5 

55. The method of claim 54, wherein said HMB is in 
a form selected from the group consisting of a free acid, 
a salt, an ester, and a lactone. 

10 56. The method of claim 55, wherein said HMB is in 

the form of a salt . 

57. The method of claim 56, wherein said HMB is in 
the form of a salt selected from the group consisting of 

15 a sodium salt, a potassium salt, a magnesium salt, a 
chromium salt, and a calcium salt. 

58. The method of claim 57, wherein said HMB is in 
the form of a calcium salt. 

20 

59. The method of claim 55, wherein said HMB is in 
the form of an ester. 

60. The method of claim 59, wherein said HMB is in 
25 the form of an ester selected from the group consisting 

of a methyl ester and an ethyl ester. 

61. The method of claim 55, wherein said HMB is in 
the form of a lactone . 

30 

62. The method of claim 61, wherein said HMB is in 
the form of an isovalaryl lactone. 
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63. The method of claim 54, wherein said at least 
one amino acid is selected from the group consisting of 
L-arginine, L-glutamine, L-lysine, L-leucine, L- 
isoleucine, L-valine, L-methionine , L-cysteine, glycine, 

5 and combinations thereof. 

64. The method of claim 63, wherein said at least 
one amino acid is the combination of L-arginine and L- 
glutamine . 

65. The method of claim 54, wherein said HMB is in 
the form of a calcium salt and said at least one amino 
acid is the combination of L-arginine and L-glutamine. 



15 66. A method for increasing the lean tissue mass of 

an animal without decreasing the fat mass of said animal, 
which method comprises administering to said animal a 
composition comprising HMB and at least one amino acid in 
amounts sufficient to increase the lean tissue mass of 

20 said animal without substantially decreasing the fat mass 
of said animal . 

67. The method of claim 66, wherein said HMB is in 
a form selected from the group consisting of a free acid, 

25 a salt, an ester, and a lactone. 

68. The method of claim 67, wherein said HMB is in 
the form of a salt . 



69. The method of claim 68, wherein said HMB is in 
the form of a salt selected from the group consisting of 
a sodium salt, a potassium salt, a magnesium salt, a 
chromium salt, and a calcium salt. 
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70. The method of claim 69, wherein said HMB is in 
the form of a calcium salt. 

5 71. The method of claim 67, wherein said HMB is in 

the form of an ester. 

72. The method of claim 71, wherein said HMB is in 
the form of an ester selected from the group consisting 

10 of a methyl ester and an ethyl ester. 

73. The method of claim 67, wherein said HMB is in 
the form of a lactone. 

15 74. The method of claim 73, wherein said HMB is in 

the form of an isovalaryl lactone. 

75. The method of claim 66, wherein said at least 
one amino acid is selected from the group consisting of 

20 L-arginine, L-glutamine, L-lysine, L-leucine, L- 

isoleucine, L-valine, L-methionine , L-cysteine, glycine, 
and combinations thereof. 

76. The method of claim 75, wherein said at least 
25 one amino acid is the combination of L-arginine and L- 

glutamine . 

77. The method of claim 66, wherein said HMB is in 
the form of a calcium salt and said at least one amino 

30 acid is the combination of L-arginine and L-glutamine. 

78. A method for increasing the HDL cholesterol- 
level of an animal, which method comprises administering 



BNSDOCID: <WO 996691 7A2_I_> 



10 



WO 99/66917 PCT/US99/14097 

42 

to said animal a composition comprising HMB and at least 
one amino acid in amounts sufficient to increase the HDL 
cholesterol-level of said animal, wherein, upon 
administration of the composition to the animal, the HDL 
cholesterol-level of said animal is increased. 

79. The method of claim 78, wherein said HMB is in 
a form selected from the group consisting of a free acid, 
a salt, an ester, and a lactone. 

80. The method of claim 79, wherein said HMB is in 
the form of a salt. 



81. The method of claim 80, wherein said HMB is in 
15 the form of a salt selected from the group consisting of 

a sodium salt, a potassium salt, a magnesium salt, a 
chromium salt, and a calcium salt. 

82. The method of claim 81, wherein said HMB is in 
20 the form of a calcium salt. 

83. The method of claim 79, wherein said HMB is in 
the form of an ester. 

25 84. The method of claim 83, wherein said HMB is in 

the form of an ester selected from the group consisting 
of a methyl ester and an ethyl ester. 

85. The method of claim 79, wherein said HMB is in 
30 the form of a lactone. 

86. The method of claim 85, wherein said HMB is in 
the form of an isovalaryl lactone. 
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87. The method of claim 78, wherein said at least 
one amino acid is selected from the group consisting of 
L-arginine, L-glutamine , ' L- lysine , L-leucine, L- 

5 isoleucine, L-valine, L-methionine , L-cysteine, glycine, 
and combinations thereof. 

88. The method of claim 87, wherein said at least 
one amino acid is the combination of L-arginine and L- 

10 glutamine . 

89. The method of claim 78, wherein said HMB is in 
the form of a calcium salt and said at least one amino 
acid is the combination of L-arginine and L-glutamine. 

15 
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' — ' because they relate to subject matter not required to be searched by thte Authority, namely: 

Remark: Although clalm(s) 14-89 

1s(are) directed to a method of treatment of the human/animal 
body, the search has been carried out and based on the alleged 
effects of the compound/composition. 

^ — ^ becauaemey relate to parts of the International Aprjication that do not comply wth the prescribed requirements to such 
an extent thai no meaningful Irtemational Search can be earned out, specifically: 



^ ^ — ^ becauae^y are cependent ciaJms and are not drafted In accordance wth the second and third sentences of Rule &4<a). 
Box II Observations whore unity of Invention is lacking (Continuation of rtem 2 of first sheet) 



This Irrternational Searching Authority found multiple knventtons m this International appBcatton, as follows: 



1. I — I Aaalrequfced addtttonaJ search tees were timery pe^ this Irrtemaiional Search Report covers al 
I — I searchable ciaJms. 

2. | | As aj searchabte clatna could be searched without effort justffytig an additional fee, this Authority did not Invite payment 

of any addMonai fee. 



a I I As onr/aome of the required addtttonal search fe^ 

I 1 covers onfy those ctakna tor which teee were paid, specfflcaly claims Noa.: 



4. No required addldonai search fees were timery paJd by the applicant Consequently, this international Search Report Is 
1 — restrtcted to the Invention first mentioned In the claims; R to covered by claims Nos,: 



Remark on Protest Q The addltonal search fees were aocompanted by the appHcanfa protest 

| [ No protest accompanied the payment of additional search fees. 
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